Early and sustained activation of autophagy in degenerating axons after spinal cord injury.
Axonal degeneration is one of the initial steps in many neurological disorders and has been associated with increased autophagic activity. Although there are increasing data on the regulation of autophagy proteins in the neuronal soma after spinal cord injury (SCI), their characterization in the axon is scarce. Here, we examined the regulation of autophagy during axonal degeneration in a rat model of SCI following a lesion at Th 8. We analyzed the morphological and ultrastructural changes in injured axons by immunohistochemical evaluation of autophagy-related proteins and electron microscopy at different time points following SCI. The expression of ULK1, Atg7 and Atg5 in damaged axons was rapidly upregulated within hours after SCI. The number of axonal LC3-positive autophagosomes was also rapidly increased after SCI and remained at an increased level for up to 6 weeks. Ultrastructural analysis showed early signs of axonal degeneration and increased autophagy. In conclusion, we show that autophagy is increased early and for a sustained period in degenerating axons after SCI and that it might be an important executive step involved in axonal degeneration. Therefore, autophagy may represent a promising target for future therapeutic interventions in the treatment of axonal degeneration in traumatic central nervous system disorders.